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[0 5] El 5 CO %4mMm COSiC-pn^^— KS*» ffi El XfoZ> 0 

imemen^mmcom^mmmcD, mm&mmmco74v^yy D *mfcmw&m 
v ^xmj&vtc3ffi^/<—?mmcD&&mxhz>o 
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2 ki^wi 

3 7V-Kirg^ 

5 mmvm^ 

6 r/— KSffi 

7 %y—vmm 
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28 7/-Kti 

31 ^— hSffi 

32 *y-Kii 
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51 GaNGTO-tHW* 

52 SiC^h^^ — K 

53 jjv—ymm 

54 MS« 

55 TV— Kfcflfc 
57 $SftMt 
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80 gftgB 
88 fc— h^V^ 

90 <<^^—*rmm. 
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[oo35] ^m<Dmi^w\(D^mwmm.i-i. mms.8. 5kvcDSic(^b^)pn^-r^- 
~rmwi9x&v), urmi&mmi'Xm.w-fZc 

[0036] 01{i, &%iW(DmiMMm(DSiC-pn?43— h*mWl9<VWr^MXhZ> 0 MlK 

o Ty—F&mmm6*m<m^<Dmma*mmi%mm5&mi&tsfox\, ^„ 

[0037] T7-K^m^6{^wy-KH8^J;i9®^:^#^fc^m^y-KtV9 
<D|^«9a^^£;ft/Cl>5 0 ^y-K^«^7(^JS(D^^:iO(D_hE^« 

O^^ga^tp^^lO^Jiffi^m^^^l^S^H, ^(Dft1$<D& 
m44Kte^mJfx&%iA£thX^ >5 0 
[0038] ^ttlOOTffilU*, pny^— K*^-13W?aaPSr±#S-ti:S*f»#Si:bT, 
^PA^Sa^y^^^^^ 
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[0039] ^mmm<DSic-pn^^—vmmi9(Dmi^^-^i^M^mmi-^ 0 sic 

m^tix^zt*, mm<vm^xm~vmteMtizn.mmzjfccxmwL<Dh<D% 
m^^mvxv^o ±nz<D£?Km&tstitc%wmo^mtfx^x&m* j rv 
zfi4*wttrt, mmzmm^xmrnx./^-v^tfrt-Zo ^nKX<o^y^i 

WtfZbbh fc, *c J ryZfl4<Dftmz.Um± >-f- 1 8£&<9ttttTSiC-pn^y;r-K 

mmmi42, 143A^-^—15C0^16 a> 16b£STt-^-15«fc|£U pn 
[0040] ^HJiM^SiC-pn^-r^-— K^Bl9CDiM1^— W^T^^t^o pn^-f^- 

Xff% ^^14^WHnXy<^~^m^t^SiC-pny^-K^Ml9^ 

^u^pny-r^-— Ym^iz<Dumt*>'m£*mi^xn%(Dm&*m^&jE& 
m{?77)*VFi&-tz>o ^n^^yy^^^xummm-r^o -r&^pn^-r 

^—vm^i3(Dmm^^±ti(Dy<j^mm^m^x^ms±^m^^o 
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[0041] mvi— Y\£>9biit<om^ y— Ktf^iio«te^y— Ktrv9«t«9isi<jfc5«fc5»- 

8. 5kv-efc5o mmj£8kvx*<DV*- ?mmmmfe2xio~ 3 A/cm 2 uTxtb<9, 250 
°c<DW&tzm^xffin<Dwmmbtitc 0 *imfflnm-i2ooAxh<o. 360A/ C m 

^a^seoA/cm^iisufcBt^vm/B^. sv, 3^tHi^m^«ii m c, ^it 

«2cMJ280W, ^>^>-^M^M33WT*fcofc 0 ^<^#pn^;*— KH^-13 
CQ^t^ ft 3fPU T<DM&fmxm 340<C i&o tc 0 
[0042] jfoW±8. 5kV(Dt^5t5(DSi-pny^— K^^-a-, JWT^^Ci^rProceedings ofthe 
14th international Symposium on Power Semiconductor Devices & ICs 2002O 
p.41-p.44j Kffl7jk£tlX\,^£?K, m&M.&125°CX150A(D , mffi('m,ffi&fefem 

50A/cm 2 ) (Dmntif&yf^mmtt. 5vxm. ^mmn^nmi25 n cx-&^ 
-e«, fenm$:m3i&95%xfrz> 0 ^ ^[u^mw^^jfe^^pn^-r^-— 

B^^l#T/h£V ;^^>-^4l^>m#T/h£<ft5= SiC-pn^^--K 

^ffl9(Db-^/Wti^^Si-pn^^---K^50%aSl-^ , 9^*S^'fS^T^So Si 

c-pn^-r^f— K^gi9-e«. ^^as^34o < coi:#o^->isfei:f*, m-frumft 

frlt&mW1&lZ.ts;Z>~£Xia-£mi. 66eV<D^/U^— *cw7zmvx^z>o 

. 66eV<D^/U^—^y^^M^125°C<DSi<D^/^—^y-y'l. leVX 

yi>3:%\,^(DX\ umztt-rz>m^^sM®i%VU&x%Z> 0 

[0043] &mMM(Dpny^—Fm*13<Dnm<DVy7hm2<Dm£nm95 n mXfoZ> 0 pn 
K^13^8. 5kVC0iMmffi^*PUfc^^^)S^J?$^85// mT'fc 
$]10 ju m^j£<D^— v^y^O 0 ^m^J^pny-r^— K^13^(DJ? 

^(D^—^^h<>^bK^,mimm^M^^^tmmm^x^ 0 

[0044] t— ^~15^J:«9pny-r^— K^^13(D?&^fc^^CJ6^250°COi€^^UT 



WO 2005/020320 




PCT/JP2004/011936 



[0045] u±<d£ok, ^mmm^tii^ ^,m^x^mmm,m^^<, t^mm^M 

[0046] *mW<D%$2mifaffl(D¥mfcmWfe, mmj£5kV©SiC-GTOlJ--l'y;^(Gate 
Tiarn-OffThyristor)^tt49-^&«9, m2\Z^(Dm^m^-ir 0 IU3^I1I2^*5^?)G 

To^vx?m^2o&mmzmmte&xwmistc j £/i'(D-- ooesfrsia-efc5o m 
m<Dm^xn. Ei3^-r-k^^ m(D&^m^mwmw^rix^^ 0 
xn. m3Kmi-^^m<D^m^mm^m-mwm^^rix^^ 0 m2Ru 

03^*5V^ m^m^20 11 ra(Dm^nmm^(DxmSiC<Dioy—Ym^21(D±M 
(C, J?^3/zmOpMSiC©^^r— il22^^TV^o K3W$21<DTB 
(C^7y— Km^32/5^ttfen-CV^ 0 /^-/7T^-S22CO_h^Ji:$^j60Mm(D{g^^ 
^^^P^SiC(D^-^g23^ttTV>5 0 ^"^S23cD4 I ^«tL j ett^ 
J*£^2 n m<Z)nMSiC^>'<-^'gg^24 ( hpMSiCcDTy— K^25^jlK^^$ 

*VCV^ 0 ^^24(DMlia^ttnMSiCOm#^P^g^26^^$tLTV^o 

j^±coj:5^«^bfcGTo^y^m^2oo^B^«z:^b^y3>'jS > mfr>v 

^iymRx^^mi^v^m<D3mmm<Dmm^mm7mm^tix^^ 0 tv-k 

^tc^2s g or/— k«^29^^$^> ^m<DmmaMmm3o^vx^- 
hnm3imm^tix^^ 0 m3\^-rx^ nm<D^<— xm%&24\z.mm s <o? 
— hmm33ibm^fh, t?-hmM33n > m^vx^^^m^xm2^-ry— 
bmm3 1 i^^^tv-c v ^ 0 

[0047] ±|5cD^(DGTOf--ry^*^-20^, ^It^^^— ^4MeVcD*^$r N 
^S^tTo^GTO^y^^^20^v/y3^cDiiiM^ffl^fflV>T^#:38^ 
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fffi31b#—b1%*37<Dffi&37aM&m&1rZ>o M2X^ y— K&34, 36itttl 

giiLTl^o ^y-KS@32f^y-W^-39^-r^«cD^:^38^'9# 
ttktl/TV^ y-KiH34, 36S.T>*T/-K^35 N b«g^37R^y— KiS^ 

^^^40^41T^#:38^<7>^cDi^^^OO^^38^miiU-t 

[0048] GTO^VXpm^OCD^m. RX^V—^B34RX^36(DGTO^4V^m^-20t 

^(C^#ISM^T^M^^y P 43^^38««9#t-tT^-r6«l^^ct<9^ 
W44(cg|3(l^*stfA§tl/feSiC-GTO^y^SiS49*s^i-S 0 ^JR^Mry 

[0049] &JR**y:^430>*MH!l-L®fc^ »Wft=fA^n^n^j8|46a=SrS5iA/^^^^-e 
£>5fc— 46^3R«9#JtbtvTV^ 0 ^— 46^), !&R4ft48a. ASbX^n^th 
^a$tbfc^47a, 47b^fflV^b-^-46^E^X«^^*^^-t-rt(C 
«t«9=¥^^43Sr*Pl^-r5Ct^-e#So fc— 46f*GTO1My;**#^20©fi£ 
«:Ji#$1ir5fc«>tf>#glrt?*>»9, =3r-¥^y°43^q^-r6rttcj;t9, GTOIMy*^ 

$)J^I^140S.t>**Ml41^bTV^^, E2-Cttia^Sr^l&bTV^ 0 
[0050] *HJfe^!l(DSiC-GTO-^-ry^^«49^I!]^$-fr6^#«, t-^-46(CiimU 
T^M^^7 P 43^0^UGTO^y^^^20©^^200°C^_b#$iir6 

o GTo^y^m^20^m.^c^^m^«MiEmiiiM^io^tPicT*&s 0 
GTo^v^m^20(Dum^m2oox:Km^fcm.ry-v^35(Dmi±^y 
-K^39i^i^mfi^a=t5wifi^r^^5kvcDmi±OTAp-r6o i*?^ 

7(7)®fi^T/-K* J F35^|Wim{i^-r5i:> SiC-GTO^y^^«49f4«^^i5 



WO 2005/020320 




PCT/JP2004/011936 



[0051] m^<Dyty^mx*y—h^37(Dm^Ty—b*^35^h^mm^ r; 
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icmm.-r^o ^<D^ry-b^^35t^y-vmi L 39m^m^nmnmm^ 
b*%&*39m<Dni±-t)mmj£xhz> 0 

[0052] MtW-ma-Z, *y^W39[I^©tl±^OTU ^-h^37^r/-K^3 
9\tt>-k%:Z> 0 ^<Db%VV7bm23fttc*y—Fm^22frbm^tf&A£th%tcib > 

fcmm^m&$L^ ^-^m^m^i&r-r^o sic-GTo^-ry^^^«49^ 
^Kt^ti^mK^^x, ^f—m^ L 37(Dmi^r/~v^35(omitL^'om<-r^ 

t,T/-K^35^^y-K^39K^^«^cO-^X«^^yw_ h ^3 

7^^5l^^ i ti5rt^^,GTO^y^^yTO^-T6ri:^-e^ o 
[0053] ^mmm<DSic-GTo^j^^WA9x\^ mni£tf5kvxw—?mflii&m 

[0054] #mMM<DSiC-GTO-V-4yx?mU49i^ 3kVM±.(DmmMJ£%^!-l-Z>$£&<7> 

si^mi^BMxnmm^mmx^^ 3ooA/cm 2 cD« v ^n^^c&i ^x~^m 

mnmi50A%mj$X%tc o GTOlMy^^^OOS^^Or^o-C, 300 
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